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This curriculum guide, one of 15 volumes written for 
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students needing additional ihstructibh the basic skillare^s^^ 
deals vxth helping stjtjtdeht^ develop "basic mathematics skills while 
studyinfsmetaiwbfking. Addressed iii the individual units of the guide 
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usihg fractions aqd decimals to build metal shop progectSj measuring 
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uses-bf the given techniqtie, suggested related activities, student ^ 
instruct ibhs> a student Assignment, supplemental act ivities , and one 
br mbre wbrksheets. A basic skills checklist and a basic skilly 
verificatibh form are also provided to assist teachers in " identifying 
those students who re(|uire additional help with basic skills. (^Wj 
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INTRdDUGTiQN 



instructional techniques were developed far. those 

for addit^bhai 



' These _ . _ . ^ . ^ 

industrial education studjsnts who demonstrate a need ior additibha 

h3tructi.bn in th e area s of reading, writi'ng r math, ver^bal and 

visual communicatTorr: rh-ey--v7e^e— Rnr^^ — 

teachers with a particular emphasis upon teachi^ng a Sasicj^skil^^^ 
while retaining a major focus^ on the^sjabject areas of aui:o, woods. 



metals ,', electronics , and <^x.^a[f-ting\ 



Each of these instructional techniques were written using 
the^^^me format\ and with guidance from aq expett in the areas 
of reading, writing, math, verbal and visual communicatipn. 



In order to help you identify iho^e students who require 
addi tional he 1 p wi t h the basic skilis, a simple easif rto-use 
BASIC SKII^LS CHE CK^^^XS^ is ^ provided 



with each .subject 
This Basic Skills~Checklist will enable you asj the 
Sducsttibn Teacher to better identify those students 
who require additional help in the basic sicii^s. 



area modul e • 
dusprial 
1-h your 



classes 



Additionally , a MASXC-SKIZZS VERIFICATION FORM ^ is ' provi:ded 
which will ehabl:-e you to ask gour schobl ' s reading resource _ ^ 
teacher, basic skills teacher, math tesburce teacher. Hart' Bill 
Conferencing teacher, or grade counselors^ to verify your 
identification and provide you with help In the instruction of 
the basic skiir^, , - 



instruct ion for your 



You may wish to use th^se techniques as , 
entire class, or as a t^rk^ home- ,^ pa rent "involvement assi^g^ment 
They may also . be used in your school ' s reading 
con junction with your 



school ' s ,basic skills 



or m&th lab or in 
instructional program^ . 



These instructional 



techniques 



^fe successful 2>ecaUse your 
students are a2>ie to relate reading, writing , math, verbal arid 
visual communication to their Qwn Industrial education classes. 
When yquir students succeed , 'they fee 1 good a.bout_ thehseXves , 
gqpd about their schools , and good about their futute. 
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BEST.GOpy mum 



.Grade 
Date : 



Class 



'The following is a list of the basic ^ilis (reading,* writing, math, verhaT and 
visual coimnuni cation) thai the siv^eni should demonsiraie an ahiliiy in or the 
pxirpos&-of—empXo^ment-OT^^^^ 



1* 0 Verbal - Conununi ca^iori : the . s t u den t -nee ds addi ti bna 1 instruction iri verba 1 
conmurii cation J^f. ,an^ of *the d terns below are checked NO : 



- i 1 • res 
No 

1 - 2: Yes 
* I Nb 



2.0 



Th& student understands verbal directions or information given 
by the teacher * - " -j ^ 

Example : The teacher^ informs the student that safety glasse^ '^Te 
required ^^J^ using the grinder. Bpes the student use safety 
glasses when regaired?. ' 

the student asks^^ questions about instructions ot information not 
understood,'- 

Example : -Did the student ask questions. 3^bout *the operation of 
B particxilar niadhine if it appears that he/she does hot understand 
i^; i/i§tructiohs given? ^ .' n • . 

h- student is able to apply information and direqtidns heard tp 
ork^ situai-ions. . . " * : . - . 

xamplB i After receivdng insiruciilDns, on^ihe projperr use of a 
lachine } . is the student aide to fiave a ba-sip 12nd erst and ing of 
kts operation? / * ' . • 0 

the siudeni is able '^io, verbally conmunicate with the teacher and 
other students. _' ' , ^ 

gyample : Is t'he student able to convey ins tructi ops/ information - 
to other students? / : 

The student needs ^ additional instructidi\ in writing if any ^of the items 
below are checked NO: . • . 

2,1 Yes The student is a^le to suimarizei and wrf-te a customer work jorder. 



Yes ^ 


No 




\r- 


"•I 


Yes 










No 



2.2 Yes: 



Example : A customer requests a pertain ty^ of weldip^g job; 
±s the student able to convey this request in writing on the 
job brdez: form?' . ' , ' 

rhe student is able to conmiuhicate in writing* instructions for a 
job to be perfbriti^d., r • 

Example i , Is the student able to convey instructions to another 
stu(j,ent:^bout^ a job tb- be performed at a l^ter date?-'' 



3.ti\ BB ^ding : The student needs additional ihstructidh In reading if 4ny of the 
Items below are checked NO^ : - i . ^ 




^ ' student is able to read'^nd unaerstand job related materials. 



Examples Xs the student able to read and understand safetg rules 
and ^^^p^9s (including the shop safetg test) , job, applications , 

-job—ordex:s.,—and:LOpexatingziinstxuctionsz:ipr—madh^ 



3.2 Yes The studeht is able to follow step by step procedures J.isted on 



Ihsiructibh^lyjob sheets. 



No 



' Example : Is ±he student able to perform tasks in a sequence 

after being given a demonstration and a procedure sheet to follow? 

__ ■ . . _. . . _ . . . _ . ' _ . _ . ■ . : 

4.0 Hath : The studeht needs^ addit£m instruction iii math if any of the items - 
belowvare checked NO^ ' . 

• A. _ ■ ■ ■ ■ ' , ' ' -/ ■ _ ^ . 

4.1 Yes ' The student is able to read a ruTe, to\ ix}crements of ^16 th inch. ' 

No ' : . _ ■ . ■ 

- 4.2 ^ Yi^s ^ The studeht is able to calcuiaie the amount and size of material - 

•v refiiired to cohstruct a project. _ ' - 



No 



Example : Is the studeht able - ta^^^^^ amount and size of 

material reguired to build ah engine stand? » 



4.3 Y(^s ' _^ The student can dild ^hd subtract fractions. , I 

No Example: Given metal to dlii^nsion.,^ is the student 3,bre to add 

f OT subtract an amount op metal in order*, fco achieve the correct 

' ■ size? \ ^ 

^ ■ " ■ , : ■ • •'■ ^ ■■■ :;■ ■ \ ^ , . ' ■ '} .:. - 

4.4 Yes o The studeht is able to read h micrometer,* ruler ^ and vernier 
■ ^ caliper. 

No . : ' . ; ' ' ■ ■ * ■ ' \ ■ 

_ _ ^"..^ . ; V ■ . ...^ ■ ^ ,_ _ . _ ■ ; 

4.5 Yes - - The studeht is able to compute percentages and ratios. 



■• Examprej ! Is thf studeht able to compute the amount of nietai 
shr±nkage, .given the normal r;ate of shrihkage? J 

k. ■■ . .'. J . 

5:.0 ^sual ^o^^^i^^tion : The student needs additional instruction in visual * > 

cdjrmtuhication if any of the items below -are checked NO: 

5.1 Yes \^ The'Siudehi cah understand working drawings and sketches. - 

No Example z Can a studeht, given the necessary metal working tools 

, I and ^materials , construct a tool box from a drawing provided by 

. ' the :,tei^cher\ . ' , , . . 



IDENTIFICATION Made by: 
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student 
Teacher 



BASIC SKILLS ttBRTFTCATrON FORfl 



-Temal^e 



Gradfe Level 



Class 



Vate 



The Basic Skills Check Lis£ (a.ttached) for the above student indicates a heed for 
instructional assistance in the basic skil2^s (re'adin^,/^xt tihg, math, verbal - or 
visual communication^. The following verification and recofmehdations are /hade: 



Lacks Reading Skills 



-Lacks VHritin^ Skills 



-Lacks Mathematical Skills^ 



ME f HOD USED FOR VERIFICATION 



-Lacks Verbal Communication Skills 



Lacks Visual Communication Skills 



Hecent Test Scores : . ■ 

^: 1 : rest -. 



Score - 



Date 




. ( / 



RECOMMEmRflONS " 

-- . \ 

The following instructional assistance is recommended: 



Verification & Recommend^atiohs -Hade Bg: 



8 .1 



Title: 



Date J 
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Act ion Taken: 
Results: 



Certified by: 



FOLrjQW-VP^ 



_pualdfie5 fox advanced training ' , 

• - - - ' : -^^i- - ' ' 

Qualified for employmentii in_ the -trade 



other 



I- 



•Y 



-Date: 



Teacher 
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LATTICE I^IULTIPLIGATIGN 



/ v#EAeHER MATERIAbSs 



1. ■■ Concepts of Technique ; ' . . > ' 

a. What SKitt will this teehriique teach? 
^Multiplication of whole numbers 



What_ student learning iDroblem(s) prompted the development 
p£ this techriiqlie? ' ■ 



Students do not know how to multiply whole numb'ers . 



. 2. r TEAeHER INSTRUCTIONS FOR THE USE OF THIS TECHNIQUE: 

■ — ■ y , ' i ' • ■. r 

- " • ' ■ « , ■ ■■■v--,* ' • ■ i ■ - 

a. "^Haye your students fill in the attached multiplication 
cfi^rt^ They should have their times tables ffleinorized 

- J butvif they don Vt % they can refer to this chart while 
doing the lattice multiplication^ 

' b. • R^ad to your class the ^^example which shows how jEo do 

i lattice multiplication.^ ; j. , 

: c. Have your students do the problems using this method 
• ~ of multiplicatibrt':' . ^ - 



3. Suggested Related Act ivities ; 



Give your students wf i ttrerl . multiplicati problems.^ which 
will enable them tp practice this method 'of multiF|lacatxon 
on word problems ^ ; ^ 



LATTICliilUUl PLICATION 



STUpENt Materials: . 

h :STUBEt^ iNS"^RyGTIQNS; 



xxse this chart ^ for refetence thevrest of 

the assighmerit . * ^ - 

: b. :Rea(| the worksheet "How To' 60 Lattice Multiplication". 

r e. 'Work th^ problems using this methoci of ritultiplica^ 



2.- Student AMgENT : ; , ' * 

Your ■assignment 'starts^ and '.continues on STUDENt PaGE^ 2-5 • 



TTWFS imA CHART " 

^ Fill, in th^ missing numbers in ;each of the 
blank squalres. 




0 ■ 



After you- have filled in the?.char.t, check to 

you have the cdrrjct answers; , the 

CPryect answers in a math book cn- on a.^ TIMES 

CHART like the one you find on the inside of a Peechee 

Folder. - 
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HOW to DO LAftieE MUbtrPbieAtlGlf 



Step 1 Multiply 525 x 35 " ' . ,. • 

Draw 3 columns across the top and '2 columns down the s-ide: 
• ' ■ ' «■■ i. 3 ... 



Step 2 Enter 525 across *the top and 35 down the side. 



5 


2. 


5 


















5 



Step 3 ... Draw diagonal lines to cut up each blank square. 




Step 4 ^Multiply all the numbers filling in the blank squares 
Some of this is done for— ypu. zr 




"^^If the answer 
is bnly^ 1 digit 
put "0*; before 
. it to fill in 
bbth parts . 

3 X 2 ^ 6 = iD6 



Step 5 Your problem . ahould now look like this 




Student Page 2 
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la 



step 6 



HOW TO DO LATT;ICE MULTIPLICATION 



She last step is to add the humbers oh the diagonal, starting 
oh thg right . , : 




The answer to 525 x 35 = 18,375 



Db_ the. fbllbwing .problem using the lat:tice method of 
mul tipl.icatiqn.; I f necessary-^ you can look at the 
previous example. 



MULTIPLY 53 X 21 



-^tep 1 -hint: 2 coiumns. across the top 

r because _i_t is a 2-digit .number 

and 2 down the side becaoase it 
' is a 2-digit numbe^. 



Step 2 Fill in 53 x 21 
— . ■ . - 



Student Page 3 
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HOW TO DG LATT ICE MULTIPLIGATION 



Step 3 Draw diagonal lines 
- — '- in the blank squares 



Step 4 -.Multiply 53' x 21 



Step 5 'Add the numbers on the diagonal 



Step 6 Your proble^ should look like this : 



I 



The answer to 53 x 2fcs=1113 



i ' Student Page ^ ' _ 
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LATTieE MUbTIPtieATIBN 



Do these problems using the Lattice Method of Multiplication, 
J 

Example: 49 x 26 

49 )t Z0 -- 12.74- 



1. 78 X 36 




5. 27 X 69 



2. 96 X 47. 



6. 89 X 32 



3. 43 X 77 



7. 57 X 34 



4. 64 X 36 



8. 83 X 24 



E xtr a TuiNgs That Yeu ban Be: - - . 

Make up more problems of your own using larger numbers, example; 
432 X 1976 ; , 

Student Page 5 
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How To Read A Ruler 
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m TO READ A mm 



Teacher Materials: : ' ;: .-..^ ■ 

■ _ — ^ — ^ • : 

1, Concepts OF Technique: ;^ - 

a. What SKILL wLil this technique teafch? . . • ■ 

J Th^.s technique' will teach the ' ski the machine 

shop or me talx shop and the use of the statidard U.S. ruler. 

' • - It will also acquaint the student with the use of simple 
fractions. / , . 

^ ; b. 1^at student learning problem(s) prompted the development - . 
of this ^technique? . . . - : 

' ' " Many^studdnts_have n^ the fuler 

' and Have not -been exposed to measuring iera^ths . ■ : • 

^ ^ ■ * ■ _ *^ ' ' 

2. Teacher INSTRUCTIONS for the use of this technique: 



a. "^ Make your regular presentation on the use of the ruier^ * -■ 

b. Give a post- test to all students. 

. ..c. For those students who* had difficulty, have the Biudent 

ask one of tfieir parents to help them complete the ^c^jnpany^^ 
ing material . ' • ^ ^ 

3. Suggests^ Related. Activities ; ^ . 

DeveLop other . activities '.whic^ involve the use of the ruler. . - 



is 



2: t 
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HOW TO READ'fi RULES 



Student. riATER'iALs i , 

1. Student ^NSTRUCTI-Pfe 

i ■ ' ' ^ _ _ ^ - - • ...^ - _ - 

a. Machine shop* ^nd nifetal sh,op meastiremehts . us-ually require 
the use of the ruler; to' de-termine how. long , wide , or high, 
your part or project is .: ;The material in this packet will 
help yqu learn how to use^tHe ruler.- - • 

b. . Take home one '''How To_ B,ead'--A_Rulier*V wdrkshe ask one 
* of your p'irents t'o'M)elp you learn how to use the ruler. 

C-.-T^^Study the material.earefuily.and then determine the itieasUre 
ments oh the "How To Read A Ruler" worksheet. 

' d.. When ydu' have veo the worksheet have one of your 

V parents sign, at the bottqirl of the sheet; indicating that 
th^y Have helped ypu'learri the use of the ruler. 



2. Stuqent' ASSIGfjIflENT ;' ' . ^ : ' 

•Your assignment ia--fdund on STUDENT PaGES *2 AND 3. 

5^":"rExTRA THpGS TH Af - Ybu Can Dq : ■ 

" ■'. ■"■ ^ - i'.-^^^-r ^ 7. __ ■ ■ ■ . ._■:«.. . 

• " - . ' ' ■ i . , ■ ' ' ' . . - t 

Look for various- objects in your home that you can measure for 
' ' additional, practice. E^mplas t ^ width, and length of a ta.ble; 
■ the- width of yourrT^ screen. : ^ ' . ' - 
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Hew T0 READ A RUtER: 



the standard U.S. ruler is usually 12 inches long and each 
inch , is divided into i/l6th, l/Sth,, l/4th or'1/2 xnch 
These units o:^ : meas4jre are. shown by ^markings , the sixteenths 
being the smallest,' and the half--inch mark the largest. Here 
are some common equal measures shown in fractions: 

^' - 2- . _ ■ ' ■ ■ , . ^ . 



"IF 



"5~ 



TF 



"T5~ 
16 

12 ■ 



& 



14 
IF 



7 

F 



Note that each fraction is always divided by 2, so that the 
fraction iis reduced to its lowest terms'.. 



Example : 



1" ^ 



8 



V2. 



% % y& 



/l6 I 
^6 



^6 i ."5^6 



9/l6 



.1 



r 



lb/ , IV 



I "16^ 
' ~ 16 



J. 
6 



STUDE'Nf PA(3E 2 



HOW TO REA D A Ry LBR • ' ; • ; V 

— " T~ 

Write the correct rrieasUretttents the li,nes provided to the left 



I. 

3;_ 

4. - 

5. ^ 
5._ 
T 

8. _ 

9. _ 

0.- 

1 

2 

3._ 

4;_ 

5. - 

6. _ 



I 

7.. 

8.. 
9-. 

1 

2.. 

3:. 
■4-. 
;5.. 

;7.. 
;8; 
;9.. 
;0., 
11... 

12 . 
13.. 



T 
1 



TTT 



0^ 



■ it 




^afe.nt's Signature. 



Date 



Tpr 

5 
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MARKING L^NES F OR WELDING • 



TEAeHER felERIAbS: / ^ ^ : \ ' , ' :: ^ . 

*1, Concepts ol^ Technique: ' ' ; ' : 

ay Whir'skiLL will this technique teach? ^ . • . ' ' 

* ' Thts technique will teach- the skill of measuring in a 

metalrs class. - : " ; a . % ' 

b. ' What ^t^adent leiarning pro the deyelopment 

of this technique? - . . * ^ 

Student, often- are unable to draw parallel^ lines with even^ 
' /spacing': . | * > ' * / • . 



•V • 



2. .: Teacher INSTRUCTItlNS for the use of- this TECHNidiUE^ 

' a. SeTnonstrate on the blackboard, with a yard- stiqk /.hot^; 
to draw parallel lines. 

, ■ ■ " • 

1 li . Demohstra'te the errors made when prie faiTs "to watch the 
spacing all along the lines . 

c. Demonstrate drawing parallel lines by usitig guide matks 
which are evenly- Spaced. y ^ ' ^ - . . 



3. SUGGESTED' REhATEg AcTIVIT^EeS; 



Havelyour students name situations in real life where pafalleH 

. ' - li ' ~' ~ "^^ 



lines exist, for example, railroad trackis, walls of a rbpm, 
tiles. on a floor , etc.* - 4 a - . " : 



' ' ' ■ ■•■ . ■ ■ -■• " " ' : ^ ' 



JARKING lines f or WELPmG 

' ■ • • V * ■ • : 



SfiJDENT Materials: 

— ■ — - — ' — : — ^» 

ir Student rNSTRUGTfOMS: 



(2, 



Uiirig i blank sheet »d£'pa]:ierv parallel^ lines abou^ 
one- inch apart ; Dd Hdt- use a riiler or/ s t^ralghtj edge • 

On: and ttier blank sheSt df . patter draw .another series of 
parallel lines 1/2/inch apatt.: > > ' _ 



^d. 



Us ing arid tKer b latik' Bii^e ^ of \ p aper and a ruler ,_mark 
guide, dots , ■ thep_tiraw lin^s. from' dot- to dot . ' ^§^ce _ 
the iirieg e&ualiy. :l/2/inch apart, then 5/8 incOap^^ , 
then StA- inch; apart , . ' etc . withQU^^ , 
along, for each new/ measure . j.' ' : ' ' ' ~ 

After .i^ch; -idr awing, hold uptkou5__^_heets^m at voufr 

lines td bfe surfe 'that theyj aire: parallel . , v 



Studen-t ASSI6NMT; 



Yout assignment, is to' c6rSple.te-3: sets of parallel liri^s as 



\ described above . . 



IjV Extra Things iH^fr. You'"Gan. Do: 



* , . .a. wPdiht o^ut few welders mark guide lines fdr cutting. 

b . Make -a. ebll"0ctipn' of pidtures^- shtDWitig parallelism iri 
the' world* ^ = ■ / ' - 



: 4 
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Stupent;: Page, 1 



3:2 



TH'E G0RREGT SIZE RIVit . ' ' ^ ' ' '.. 



^ Teacher PIaterials: 



1. GciNeEPtS :bF TEeHi^iiQUE :,: ' ^ . .■■/■c-,.. ':^: ■'■ ■ - • • v ' , ^- • 

a. /t^at SRitt wiil tfits 't^^fi^ - . i- ;• . ■: 

.. Additipn and Tnultij3licaf:ionv^ fractions, . ;rv^ . ' : ^ 
' ■ .• • - , .. . ' ■ • ' •■ - ■ '■ , ',..* ■ .\ ■'. . - '- *^ 

b. What student lelrnirig.pr prompted th^/i^^^^^d^^ 

of this teelxnS^'qtte? - /iV- : ' : 

^: _ ■.■>'"'^-; ■ ■ " ; ^ 

' . Students lack necessary math skills for; de^^^^ 
' • " • correct, si^e. rivets needed for ^hbp^.wprk^^^^^^ ' . 

INSTRUCTION^ FOR THE^U ■ . • 

a. Place the f brmural^^f^^^ length-^ on the 

chalkboard. Wprfe^ the. class. (The 

formula i^ found 6n STUBENTl f^^^ AND J) . Carefully ' 

. .. discuss the examples on multiplying and addling fractions; 

b Pass out the informatibn and. wprkshe^^^ 

ybuf students . Have, them do :the - math problems / *. Go over / 
- the answer's -with them. > : :■ . '/ ;;■ 



Give a leB&bh on bthel* types bf fasteners arid hbw :j;hetr 
si2.6 is determined : , - • , . 



ERIC 



. THE -CORRECT SIZE .RIVET 



Student TIate r I Ai^ : 

ii- Student INSTRUCTIDNS! 



' a. -'i^^ the class discussion' about - fipurinj; 

, ^/ correct rivet,;: len^^ 

b. Study The/Riy^t iXrifortnation Sheet and work out the math 
problems on tljje^ork sheet . 



2^l:vSfueENT 



' ; . Your assignment is found on StuDE_NT PagES 2-^. 



3.. Extra Things That. Y^e^^ - 

tearn about other -fasteners arid how, their size is determined 



RIVET INFORPIATION SHEET- 



Metal rivets should" be the proijer length for the material co bie 
fcveted. This is the formula to uSe when figuring the length of your 
Lvet. The rivet should, stick out past the material to be riveted. 

of Rivet = 1% X diameter of rivet + thickness of materials to 
be riveted. . 



XAMPLE: 




1i 



1% X 



+' 



STEP 1; 



Make 1% an improper fraction. 



1% = 



.. STEP 2: 



Multiply 



3 

T 



X diameter of rivetX" 



To do this you multiply the nxjmerators and then 
the denominators . ; i 

Ntioierator '> ■' 3 n ■ , 1 = 3 



Dehbmihatbr 



X 



STEP 3 



Add the thickness of materials . 

To add like^ftactions you add the numeratbrs and 
bring down "tKe 'denominators . 



+ 



1 



STEP 4: 



Add the figure from ST||-3 to the figure trom STEP 2 



+' 



3 

T 
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THE GO'RREGT SIZE RIVET 



INFClRMATieN SHEET 

' , - ' ^' . . . ' ■ , ■ 

o 

Here is one more example of how to find rivet lengths. 

FORMULA: 1% x diameter of rivet + thickness of materials 

1% X %' + (% + %) ■ 




STEP 1: 



STEP 2: 



STEP 3 



.STEP 4: 



Make 1% an improper fraction. 

1* - ^ 



'2 - . ^ 

^^3 



MultiplyT^-^ X diameter of rivet, 



4^ 1 



3 



Add t|(e thickness of materials . To add unlike fractions : 
you have to find cotianon denominators. ; 

1 ^ 2 ■ • . : 

1 _ 1- . - 

~ ■ ■ - • 



3: 



• Add the figure from 

' ; ' ■ ■ ; ' 3 ■ ■- , 



43 to the figure from STEP -2 



Sinc^ there isn^ t a. siz^ 6/.4'' ri.vet . this^niumber. has to he expressed 
as a mixed number . - This is'^ done by diving the dehbmihator into ch^' 
humer^tbr. 



4 r~6" 



There isn't a 1 2/4" rivet. The fraction 2/4 has to be simplified. 
To do this you divide the largest number you can into both the 
numerator and the denominator. 



ERIC 



THE-GGRREGT SIZE RIVET 



WORKSHEET 



Answer these quesffi-ons. Look at tfie previous examples to", figure but 
these problems. 

' Length of rivet = 1% x diaiheter^bf rivet -F thiiekhass of materials , 



= 3 1 , 
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Number Bingo 



(Fractions /Decima!ks) ' • 



r 



Metals .. Math 5 
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7 



Teacher l*lATER I ALS:. ' ' ■ ' '- '^ ■■ y: 

i. Concepts of Technique:' / ! V • . 

a. ; Wha^ SKlti. will thi's technique tegcfi? • ; • " . 

„,_ This techn|j^e will, help st'udint^ to read coim 
' ' and decimais'-'correctiy . . - ■ \ * \ • J 

b. What: student learning 'problem(s) prbmpbed the development 
of this technique? ; ; . V 

. _• . ■ ■ : ■ ■ _ ./ _ . ■ \ ' '/ ^ _ ■ 

Students cannot- read fractions or decimals. \^ ' 



2. Teacher INSTRUCTIONS for the Use of. this /technique: , 

; • ----- ■ ' • ' y ' ' \ ■- - • - . ' ' 

a. This exercise can be Used as a warm-Up activity^o get your* 
students thinking about decimals. For example^ 'it could be . 
used prior to a lesson on reading a" micrometer , 

b. This technique is a bingo game where— you read off fraction 
or decimal arnd your student have to>i^ecognize these numbers. 

c. Before playing ' the game discuss briefly with your class lOths 
iOOths and iOOOths and decimal place values (,1, ';0r, .001.)- 

^ d. Explain to your students how"' to. play bingo. _ Make sure when 
your students draw a line' through the number on their cards 
tha.E they do not eross out the humber completely. • • 

e. Reproduce these sample bingo cards 6r-make your own, 

f. Cut up the "numbers to be read off" for easy use in the - 
bingo game. « * - ' 

In' order to arouse student interest in' the game you may want 
^ , . to dfi|er a "prize" . ^ • . 



3. ■ Suggested Related Activities: : '* . .(6' 

*. Play the~gam^ ; Sgaih having 'a sttident or sttidehfes 'fead the - ^ 
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■ NUMBER Mfm 

Numbers- to be read off: ' . y 



1- 
10" 



9 



lUO 



_i2^ 
1000 



■I 



00 1 ' 



53 

THJcT 



21 



1000 



3.^ 



57 



.095 



176 



1 . 57 



3. ^V. 



:'O03 



1000 



93 



.2 34 



456 



.69.8 



999 



2 . 469' 



SAMPLE BiNBO'e 




1 ; 589 



3 .730 



9 .8.06 



.02 



0.78, 



,4-V2 



. 2.67 




• 4 ■ 


2 *.4p,-: 


■'• iil^ : 

: 10(30 ■ 


.4 J 5-8^9 , 


.02 ■■ 


. 23 6 
,1,000 ^ ; 






.36-.;--: 


r-. f •- . 

.■4-9^. 


' • . iV'i 5 


If -k *.% 

. 9 9'<^% 


•-FREE 


]0 


2. .,4 69 


• 3 :;^ 

ITT , 


■ i :57 - 


9v8d/i 
..• a- 


53 

1000 


"9 129 
" 1000 


..... ■ 
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SAMPLE B IN G.0 CARDS: . ' ■■ 



r 

id. 


.02. ' 


■. . 39 . 

4 


57 ■ 


J .J 

100 


o 129 
- 1000 


■.:oo3 


.050 . 


.698 


.078 


.2-34 


,3.79 


FREE 

t»,;., , ■ 


\ ■ , - 

53 
vlOdO ; .: 


, 9,. 


; .095 


9:r:8H6 


100 


..36 


3 . 7 30 


I . 589 


.7^7 


.492 - 


viodo 


2 .469 ■ 



■ >;6-98 . 




, 1 d 


...... "^^1 '. 


' .003 

t 


■ :. 0 2^ 


35 
100 


■■■ .57^. 
1 . 


-■■■■9g9. 


129 

2.-1000 


•:7-.'- 




FREE 

. ^ — 


- — • - S 

' . °-' 3 . . 
' 10 ■ 


,_:..|)50 


236 

• iqO;0. 


■ ,• ; 767 . 




.456 

\^ 


.•.07.8 




fj .a'5 3 ^ 


■ To , 


.3 . 7 3d- 


]■ 

lOd . 



o 
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NUMBER BINGO* 



Student FIater I Abs: ' " • 
1. Student JMRUGTIONS : " . 4k 

a. You are going to be playing , a bingd game . "^Ss your teacher 
calls off a numSer f ind it on your card and drav7 a line 
through the number as it is read: ^ 

: b. Play until you fill up one row or colurra;j df.numHers. 



2. Student, ASSIGNMENT ; ^ ; 

.Your teachier . will give you bingo cards and will call off the 
numbers ' for ' the bii^go' game , ^ ^ . • 



3 . Extra TffTNGS That You Ca n Do ; 

Practice reading a inicrdmeter. 



ERIC 



UsiNGlFRAeTIQNS AnE DECIMALS To PuiLC HeTAL ShOF Jr OJECTS 



(Converting Fractions' To' DeciTtials) 



Metal s Mcith ' ~6j 
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USii f RAGTIOi. AND DECIMALS TO BUILD 



METAL SHOP PROJECTS 



TEAeHER MAfERIALS: • : " ' 

— — " , ■ — — f ■. ■\- ' . ■ ■ * ^ ■. • ■ ' 

1. Concepts OF TEipHN I QUE: . w;|r 

a, ^^at SKILL /.will tfiis technique teaeh? \. " 

' ■ ''^ ' ' •■ ' ■ • ■ ^ -\ 
Thii technique will teach tfte math sPlill of converting. 
fractions^ to decimals .:- 



What Student learning problem(s) proSipte the development 
ofc.this teohnique? ' : ' ; -U- ^ 

Many _ s tudents : have forgotten this skill from ■i4ck of use 
or have not been taught this ihethodvbf finding ■ decimals . 



2, ^Teacher INStRUGTIONS for the use df this TEeRNisuE: 

a. Present a lesson on the convers.ion of fifractiorig to 
decynals . Remind students hov; to round' of f numbers. 

b. Have your students study the accompeanying mater-i"Si and 
/r; ^brk the ;prbblLems . r - ' /.h^-- • 



c.i Check answers and review any problems that are incorrect 



3. Suggested Relateb Agtivities: 



■ ■ ■ '. . ■— - 

; Give your students a list of deciinals to convert- to friactibn^^ 



9^ . 



USING FRAGTIQgS AND BEClp^ TP BUILD 
FIETAL §HnP PROJECTS "\ 

' .1 




" Stude nt PIateri^ls ! • • 

' I, SfuDENt INSTRUGTIONS:. ■ / ' 

^ a. The materials in this packet will help you Qprivert 
'fractions to decitnals . ^ .: 



br ^Read and study thte, materials . on STUDENT PagE 2. ' 

c. 'Work alX-prol5lems found on STtlDENT PAt5E 3^ 

d. Have your teacher correct your, answers . 

e. Review your probletns to see where you made mistakes. 



^ Student IftSS I GNMENT: 



Your assignment' is found on STUDENT Pa^^E'S 2 AND 3 , * 

3. Extra Things That You Can Do : 

Praeiiee thi^^ skill with different fractions , and let your . 
teacher, check ybui>--woa:k . . "" ^ - 
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Mm FRACTIOf^:AND BEGims T9 BUI^B 
:METAL SHOP PRDJEGTS: . 



The charlging of fractibhs to decimals is very important 
especially' when the machine shop', Hahy-times a size ;.' 

is given in fractions, but it will hflp to bi able to the as tire . 
itl decimaik.; ; -^^ ; 

Let's start by using the fraction of _ Retnetnbef trhat 

the top niimber of a fraction is called the numerator and the 
bottom number of; it fraction denominator > To find 
the decitnal equivalent , ybii divide the numerator by the; denominator 
or if you forget the names pf the numbers , -divide the bottom number _ 
into the : top number . V 



1 



'-^ ■■. . ^ ... . _C_- . " -J 

You now notice 8 doeis not divide easily into 1., sq^ you add d 
decimal point to the right of the. one -and add threii- (3) zeros. 



decimal 


.090 
point 


8) 1 


. O0O_ - 


divide . 






125 




000 
8 

20 ■ 

l& 
TO 

4a 



You read yc^ur answer ^s . one hundred; twenty -^f i^ 
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USING FRAGTIONS W DECimLS TO^BUILD 



flETAL SHOP: PROJECTS 



Find the decinial equiyalfetits ^^^^^^^^^^ fractions., . 

(Write your answers /so t^^ ' 



> 



7.) ^ 



7 • 



3.r ^.y 



4.):; "TT 



10.) -^f- 



11". 5 



16 



6.) 



12 . ) 
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I^easUring With Decimals 



(Decitn- 



Metals . Math 7 
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TeAEHER MftTERIAbS: ^ 

1, Concepts OF TECHNIQUE:: 



a. What SKILIi v^ill vtl^is technique/ teach? 



This technique will- teach \tlie /^^ of ADDING and 

SUBTRACTX NG DECIMALS in th<s machine and metal :,shDp . '' 

b. . WHat student learning proh the development 

V of this technique? ' 

Many stttdents »have difficult and subtracting \^ 

decimals because they forget to line up decimal points; 



2. Teacher jNSTRUCTIONS for the use of* this^echnique: 

a. Pteseht your regular lessbh oh tKe addition and sub- 
traction of decimals^ » : 

b. Give a post test on adding and subtracting decimals ^ 
to all students. 

c. Have those students who had difficulty study the accompany 
- Ing material and ;Wdrk the problems on StUDENt PaGE 3i " 

r, d. Check the Itnswers and review any {)roblems that, are . 
■ ''K incorrect. ' ..v ' , ^ v- J 



3, Suggested Related Activities: 

Continually review the addition and subtraction of decimals 



42 
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MEASURING WITH DECIMALS 



"SiruDENT- Mater mL^^ I • • ; ' . * " ' ^ ^ 



1. Stusent IN$TR U£T^9N$^: : , / , 

a. Read and study the material in this packet. 

b . Work all the problems , - : 

. c. Have the teacher correct your answers,.: * 

---- 4- • Review your ptobl ems to see v#here y6u; made mistakes 



2. Student ASSIGNMENT: 



Ybut assignment is f bund on StUDENT PagES 2 AND 3 . 



i Extra Things That Voo' Gan Do: ^ 
^v'. — — r . ■ ^ - 

Use a Sears or Penny's igjatalbg and add the prices of 
different items for extra practice. 



Student 'Page 1 
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ADDITION AND SUBTRAGTIQN QF DEGIMALS 



STUDY SHEET ;^ 

The addition and subtraction of decimals is very 
important in the machine/me tals;^shop . You must be able 
to perform ::#hese operations in order to machine your 
project or the parts you are making so they are the 
exact sdze . . - 

The first step in learning, decimals is to know what 
each place is named before and after the decimal point: 

0 p , 0 0 _0 i 0 0 0 0 



EXAMPLE : . 

_ * 125 -------- Theire are three numbers to the right of " 

the decimal i pdiht i therefore you would read this number as 
one hiondred twenty^ five thou§aiidths . - 

. Next, the number: .(D&2. A5ain the 
behind the decimal point. This would be^read as sixty-two 
thousandths.. ■ 

When addling numbers with decimal pointi , always remember 
tO' place"' decimal points vertically . 



EXAl!ffLE: 
r ' 



Ad'd 5.125, .005. 24, 61.5 5.125 

' . \ , _ _ _ _ .005 

1. Write numbers in a column so that the 24. _ 
decimal points are all in line. 61^ 5 _ 

90.650 

2. If a number shows ho decimal point; one 
can be placed after the last number. 

' Thus "24" can be wi^itten "24 . "_ in this 5.125 

example. Also, after a_ decimal point » .005 

zeros can be used to fi^l decimal places 24.000 

•^^ fbllbv/ing the last humbelr. Thus 61.5 can 61^500 
''^ be v/ritten 61 . 500 . " In both cases the 

decimal point in 24. and the extra zeros 90,63d 

in 61.5 do hot change the value of . the - . 
. numbers ; __ , , 

• " • ' ' « -Vr«4tr • 



Student Page 2 44 
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•" ADD i T iON ANDjJBT RAGT 1 9F BEG I 

' 'Add the fdllowiili^ : 

' -1.5 3. 7. .025. 25, 4.5. IdO.l ^ ' y'''^: 

2.) 52.625. .005. 72. 98.6 ' ' . ' 

: 3.) 9.62. 586. .52, .3, '4. Old 



Remember v/hen adding decimals that the decimal pdlrit^ih 
jrour answer is in . line with the decimal points in the^ ; 
ntimbers that' you added. * ' ^ 



When subtracting decimals, the; same procedure is followed 
^ as in adding decimals. Remember to keep. decimal points 
in line; Add ^erbs when lieeded.J-^ 

EXAMPLE: • - . ^ " ' . ' ^ • 

34 - 5.625 34.000 " 

•■ - f ' ' ' ^.5.625 . 



28T375 



Subtract the f ollgwing^ : _ > . • 

1.) 54.2 *, 2.) 98:34 ^ ;3.y- 34. 

1 32.654 - 6.967 - 27.48 



4.) 19^5 5.) 39, 6.5 a4>6 

17.505 - 7.06 ^ - 3.726 




Student Page 3 
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Readies A MieRSMETER 
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REAPING ^ ptpET^R 



Teacher feTER^Abs : 



EPTS ,eF 



I QUE: 



* a.. What §KILL will thia technique teach? , . 

This techniqu^will teach, the skill of math, especially 
' \ the addition of decimals^^ It, wt student how, 

^ * . to road the Micrometer wKen measurihg diameters and fl^t 

. stock.'.:; .. ^ ^ •. 

b. What- student_ learning problem develo^i^tnent 
* of ' tKis technique? ; 

- ' ^Many studejits carind^ ^'g^^ addition of .decimals when 

■ . * it is shown on ^ei^itToi^^ 

2. Teacher rNSTRUCTioft^:^^^^ use of tHis TECHNicaUE: 



a. ~~Pre'sen1: your regular teas on on the use of ^the^ micrdmeter . 
' * - ' _ ■ :.' _ : _ ^ . ' . ■ • _ ^ . . . 

b. " For s,tudent:s who have dif f icult)^ ;readirig the\microm^ 

^' have them take the acebmpanying /material home; and ask one 
of therr barents . to help them learh to read the. tnicrotnetei 
; • ■ ■ , ^ / " ' /• : ^ ' : ., ^ 

c. >. Hkve one of ; their parerits sign the last page tp indicate 

/ * tLhey have helped, their son or daughter with this assignth^r 



3^. SUGGESXEDD PsELATE D AcTI V LTl ES ; ; ' ' 

Continually review the use of the micrometer and have : students 
;'pra(2ticS its use, > ' ■ \ 



ERIC 
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reading: A mcRonm^ 




STUDEW.i^ATE;RIALS: 



;i. Stubent INSTROCTIQNS ; ' • '^^.u:. . ^ 

a] The inf ormatibn:,iri this- packet- will help* youAifearn how 
^- to read a microTneter . . 7 ^ : » 



/v.«ob. Take the attached materials Hbtte ^nd ask one of your 
, parents to help you learn how 'to use the micrometer. 



\ Study the material careful^ly' alqiig with ttie ex^ateles 

' and. then detlermih^ what .the mfeasuremenfcs are on t:li% 
. . worksheet. ...... i 

d. • When you have completed the worksheet;, ha^^e one/ of your 

parents_ sign at the •Hc^fitpm^ th0 'sheet * ipdlcatihg 
^ they h^ve helped you learn^^^^^^ use the' inicroriieter . ' 



2. : Student ASSIGNMENT:. r 

■ - - V , • ■ , . ■ y ^ •. 

' . . } - ■ . . - • ■ . 

Your assignment is fotmd on SfUDENT PaGES 



B. Extra Things That You, Can Dor^^-; - ^ V 



. Measure various pieces of r-bund stock tiiaj^i{^p\xr' tnstructpt 
will give • you vf of ^extf a ^pr'^tiee.. . 



c 
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READING A PIICROFIETER 



Iri order to reinforce the teacher 'instructions , we would 
like for yon to take a few minutes to review the use of 
a Tiiicroiheter with your son or daughter. 

■ ■ ■ _ _ _ . - . - - - - ■■" 

The micromete^^i's a^tool used to measure the- diameter or ; 
thickness of an object^ Hi€rometers vary, in size from a 
dri^ inch' (I'O micrometer 'up^' "to a micrometer so large^that 
you cinnot use it without help , Micrometers are named 
according ^t.o the limit of what they can measure. For example 

, -V- • ' ■ ■ / ' ■ V • -; ■ f 

- ; . ■ . ■ ^ ■• , ^ — • ,-• - 

' *■ ~. V ' • ' ■ ' » 

A micrometer that measures frbinr * . 
•-^^ " ' 0" to 1" is called a bhe-inch micrometer, 
\ ' i'V to 2" is called a two-inch micrometer. 

' to 3" is called a three-ifich micrometer. 

All micrometers read the same regardless of what size micro- 
meter you are using, . i 

Each^ part _bf the micrometer has a tiamQ . The micrometer below 
has all of its parts labeled: ^ / ' . - 



rAeA60Riy6| - UJtK - - 

Tr " ' 





^ tiTtiiinntM 




STUDENT' Page ? ' : . 



READING A HlGROMETER 



This is an eiiiarged .view of the microineter sleeve and tfiiiribl)^ : 




Sote that each, line on 'the sledVe measures . 025 , read as twehty- 
fivS thdusandths (No. ; 1)., Eacn hutribered line bri.:,the sleeve ._ 
ineasiares . 100 ,. read* as one hundred thousandths (No . 4) . Each 
division on the thimble rrieagures .Odlj: read as one thousandths 
(No. 5) . 



DIRECTIONS : . 

To determit^e a reacjing on the micrometerr , look at the last numbered 
line showing on the^sleeve. On the illustration above it-is the 
number 3, so you haye ^300^ Ndw look to see how many . 025'; tines ^; 
are showing on the sleeve between tTi,e number 3 and the end 6£ the 
thimble*/; In this case /there is one ^ 025 line showing. You nbW 
have . 325 . Look on the thimble and you notice the number 5 "is 
lined, up with the index line. You now add .005 to . 325 which gives . 
you a reading: on the micrometer of : 330 (re^d as three hundred and 
thirty tlio.usahdths) . \ - ; ' 

Now work out the reading on the micrometers ^shbwh ,on STUDENT PaGE ^ i 
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v. ~ : - . READING A:niCROFIETER 

widWksheet 

Find the readings'" showii bSlbw. 
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■ ThI vFQLibWI NG lNbU3ftlftb EBUtAlI^^^^^^ BASft Skl LL iMStRl^TiON 

■ Te'^Hniques are available l^iRbMi -^ .. , ' 

'/ ■ - VQlGl CyOCATIONAL fe^ e'ENTER 
■' FOR tDUCATOR;s) . "ir^"-j ' 

■ '721 teifoL Mall .„ 
" Sacramento^ GALlPeRNiA' .§§811 - ' . ^ , ' , 



'^EARNiNe vTe-REAE AND-WR^^^^ : . i u 

''LEARNINGrTO; DO 1^^^ THE: AUTer^0TIVE^WAY"' f ' ' v,. 

: "Learning/t6 VerIally S Visually Communicate^ t^ Way" 

■"LEARNrNG TO READ ANS.IWRITE the Woodworking' Way"; . , ^ 

''Learning to fie' I^ATH THE WodDwd'RK .: ..v : 

"Learning to Verbally s Visually. Communicate Tp W(36DW6f^:N^: W^y" 

^'.Learning to READ and WRITE tHf^^ETALWoRKiNG .Way" , ; J.- 

"Learning TO do- MATH the MetaLworking Way'' ^ _^ 

"Learning TO Verbally s V^j squally Commun.icAtE: the Metalworking' Way" 

"Learning ts READ, and WRITE the EisEctronics .Way" \ ' ■ -^-.^ 

"Learning to Dd-|ATH the EtEeTR#fes Way" ■• . \ -^ -^ 

"Learning to Verbally s Visually Communicate THE.ELEeTRQNics Way" 

■ "Le/\Bning'to READ and WRITE the Drafting %y" '.f :'' ■' 

: "LBAftNiNG To DO MATH JHE DraftiKs Way" • - „ 

"Learning to Verbally S- Visually GbMMUNi,GATE. the .Drafting Way" ' ; 
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